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Abstract 

America is returning to the Moon in preparation for the first human footprint on Mars, guided by the U.S. Vision for 
Space Exploration. This presentation will discuss NASA’s mission, the reasons for returning to the Moon and going 
to Mars, and how NASA will accomplish that mission in ways that promote leadership in space and economic 
expansion on the new frontier. The primary goals of the Vision for Space Exploration are to finish the International 
Space Station, retire the Space Shuttle, and build the new spacecraft needed to return people to the Moon and go to 
Mars. The Vision commits NASA and the nation to an agenda of exploration that also includes robotic exploration 
and technology development, while building on lessons learned over 50 years of hard- won experience. 

NASA is building on common hardware, shared knowledge, and unique experience derived from the Apollo Saturn, 
Space Shuttle, and contemporary commercial launch vehicle programs. The journeys to the Moon and Mars will 
require a variety of vehicles, including the Ares I Crew Launch Vehicle, which transports the Orion Crew 
Exploration Vehicle, and the Ares V Cargo Launch Vehicle, which transports the Lunar Surface Access Module. 

The architecture for the lunar missions will use one launch to ferry the crew into orbit, where it will rendezvous with 
the Lunar Module in the Earth Departure Stage, which will then propel the combination into lunar orbit. The 
imperative to explore space with the combination of astronauts and robots will be the impetus for inventions such as 
solar power and water and waste recycling. 

This next chapter in NASA’s history promises to write the next chapter in American history, as well. It will require 
this nation to provide the talent to develop tools, machines, materials, processes, technologies, and capabilities that 
can benefit nearly all aspects of life on Earth. Roles and responsibilities are shared between a nationwide 
Government and industry team. The Exploration Launch Projects Office at the Marshall Space Flight Center 
manages the design, development, testing, and evaluation of both vehicles and serves as lead systems integrator. A 
little over a year after it was chartered, the Exploration Launch Projects team is testing engine components, refining 
vehicle designs, performing wind tunnel tests, and building hardware for the first flight test of Ares I-X, scheduled 
for spring 2009. 

The Exploration Launch Projects team conducted the Ares I System Requirements Review (SRR) at the end of 
2006. In Ares’ first year, extensive trade studies and evaluations were conducted to refine the design initially 
recommended by the Exploration Systems Architecture Study, conceptual designs were analyzed for fitness, and the 
contractual framework was assembled to enable a development effort unparalleled in American space flight since 
the Space Shuttle. Now, the project turns its focus to the Preliminary Design Review (PDR), scheduled for 2008. 
Taking into consideration the findings of the SRR, the design of the Ares I is being tightened and refined to meet the 
safety, operability, reliability, and affordability goals outlined by the Constellation Program. The Ares V is in the 
early design stage, focusing its activities on requirements validation and ways to develop this heavy-lift system so 
that synergistic hardware commonality between it and the Ares I can reduce the operational footprint and foster 
sustained exploration across the decades ahead. 
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Great Nations Explore 
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NASA’s Exploration Roadmap 



Returning to the Moon for more in-depth study is the next step 
toward Mars — a planet much like our own. 








Launch Architecture Selection 
Grounded in Expert Analysis 
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ESAS Launch System Selection Summary 
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Improving on the ESAS Launch Vehicle 
Recommendations (cont’d) 
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cost and gets us closer to enabling a lunar transportation system. 
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Launch Systems Comparison 
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Ares: Building on Proven Capabilities 
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Using unique, experienced capabilities in a streamlined manner. 




A Robust Launch System Approach 



0 

> 

O 

it 

Q, 

O 

LLi 


E 

o 

in 

0 

0 

> 

<1) 0 
O Q 

C 

(0 — 
■if 

CD 

0. 


0 

c 

0 


E 

-Q 

m- 

co 


O 

LLI 


-Q 0 

in "z 
oo £ 
cm | 

10 sS 

(/)' 0 c 
(/) > o 
o = = 
^ d) o 

SQ 0 

l>f 
— (0 (0 
.x a) c 
00 ^ =3 

in < _i 


c 

0 


0 

E 

0 

i_ 

D) 

O 


0 

3 

O 

> 

0 


CL 


0 

O 

'sz 

0 

> 

i— 

0 

-O 

c 

0 

0 

-o 

c 

0 

O) 

c 

o 

0 

0 

0 

0 


> 

O 

c 

0 

=3 

cr 

0 


c 

o 

o 


0 

0 

c 

o 

Q. 

0 

2 

"0 

»— 

D 

O 

13 


c < 

O 0 

O! 

U) • 


0 
0 
0 
-Q 

0 
O 

c 

0 

0 > 

CL O 

x cz 

0-0 

o TO 0) 

rW£ 

-Q ^ O) 
-~-0 CO 

2 3 E 

-£ o x.o 


c 00 
f 


O -H 
— U 0 
0 O 1 


0 


"O 

0 

4 _ * 4 -» 

o o 

O "O 

0 £ 

> Q- 

1 0 

Is 

0* 

D)r= 

0 JD 

* a 

1 8 
**- X 
c N- 

0 ^ 

c * 

D)-q 
0 
E 
x ® 
CN 0 

1 ^ 

0 "O 

® 0 

S«> 

■- 

0 !nr 

1 2 

0 c 
0 o 
o: o 


c 

0 


0 

3 

O" 


0 
-»— • 
C 
0 

E 

c 

o 

s^_ 

> 

c 

0 

0 

t. 

3 

-»— » 

> 0 

c 


0 

'0 £ 

So 


o 

c 

D 

0 


Q. 

E 

D 

0 

0 

0 

0 Ct 
> O 


0 


LO 

CD _ 

2 2* 
■ 8*2 
D) C > 

c o 
E 0 ^ 
*- -5> o> <- 

© 0 .E -£5 

.C 0 0 ^ 

*= Q D 0 

(0 

© • • 


TJ 

C 

(0 

0 " 

-I— * 

c 

'g^ 

0~ 

0 

0 

o 

o 

-e— » 

o 

E 

0 

-C 

C/) 

D) 

C 


0 

"D 

0 

O 

0 


■D 

0 

C 

g> 

’0 

0 

"D 

O) 

C 

0 


0 

X 
0 

0 

© £ 

J s> 

0 

T3 0 

c -o 

© 0 _ 

© £ -r W 

C; ~ -x 0 

3 £ 0 o- 

+- 5 ;£ Q- 
O$(0D 

3 

L. • • 

+■* 

(/) 


0 

0 

O) 

to 
-»— » 
0 
s^_ 

0 

•+-» 

C 

0 

O) 

0 


o 

o o 

LO O 

• • o 

^ CM 

A " 


c 

o 


A 


0 > 
0 0 

^6 

4 — 4 — 

O O 

0 0 
0 0 
o o 


o 

0 

o' 


Q. 

fE 0 

.q ® 
co 0 
= E 


0 

O' 


co 


0 

0 

-»-» 

c 

0 


i- 

co 




© 

© 


u. 

£ 


0 ) 

c 

c 

.9> 

© 

© 

Q 


National Aeronautics and Space Administration 7238_SAS. 1 4 


Design Philosophy for Mission Success 
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Sustaining long-term exploration depends on responsive, cost-effective launch vehicles. 
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Ares l-X Flight Test 
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Vehicle Integration 
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Monopropellant RC RCS Water Flow Test Rig - 

Thruster Testing MSFC 

The Nationwide Team is actively engaged and making valuable progress. 





Vehicle Integration 
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Ear/y testing is informing trade studies and design decisions. 



First Stage Development & Testing 
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Measurement of Roll Torque Conducted Successful First Stage SRR 

ATK Utah 

Heritage hardware from the Space Shuttle is being adapted for new applications. 


Upper Stage Engine 



Saturn V engines form a foundation of legacy knowledge. 






Upper Stage 
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Flight & Integrated Test 
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Common hardware between the Ares I and Ares V promotes engineering and 

business synergy. 
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Ares I Elements 
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Upper Stage Engine 

• Saturn J-2 derived engine (J-2X) 

• Expendable 

• Pratt and Whitney Rocketdyne 


Ares I Configuration 
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Concept of Operations 
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Ares Design-for-Operations Manager and Team reach across and 

into the Project 


First Stage System and Subsystems Description 
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Upper Stage Configuration 



Liquid Hydrogen Tank 8 System Tunnel 14 Booster Deceleration Motors 

Common Bulkhead 9 Upper Stage Engine 15 Upper Stage RCS 

Liquid Oxygen Tank 10 Hydrogen System 16 First Stage RCS 

Aft Skirt 11 Pressurization System 17 Thrust Vector Control 

Thrust Cone 12 Oxygen System 18 Upper Stage Avionics 
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Ares V Configuration 
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